Basal amino acid concentrations and the response to incremental glucose infusion in tumor bearing rats.
Plasma amino acid concentrations were measured in fasting nontumor bearing (NTB) and tumor bearing (TB; methylcholanthrene induced sarcoma) male Fischer F344 rats during infusion of 0.9% NaCl solution or glucose at 3.72 or 13.05 mumol/100 g total body weight (TBW)/min. The animals were studied when the tumor comprised only 8% of the TBW at a time when decreased food intake and weight loss were not manifest. During 0.9% NaCl infusion there were no significant differences between NTB or TB animals in the concentration of alanine (NTB: 152.6 +/- 20.1; TB: 150.3 +/- 19.0 microM; mean +/- SD), branched chain amino acids (BCAA) (NTB: 343.3 +/- 48.7; TB: 344.2 +/- 20.5 microM), essential amino acids, aromatic amino acids, or total amino acids. During infusion of glucose at 3.72 mumol/100 g TBW/min the alanine levels rose (NTB: 283.6 +/- 33.4; TB: 286.7 +/- 43.3 microM), and the BCAA levels fell (NTB: 215.9 +/- 19.4; TB: 228.7 +/- 43.4 microM) to similar concentrations in both NTB and TB animals. Glucose infusion at 13.05 mumol/100 g TBW/min resulted in an additional increase in the alanine concentration (NTB: 344.5 +/- 28.7; TB: 382.8 +/- 116.6 microM), and a further decrease in the BCAA concentration (NTB: 166.4 +/- 30.8; TB: 160.7 +/- 30.5 microM) without significant differences between NTB and TB animals. Paired analysis for each animal prior to and during glucose infusion demonstrated a similar absolute micromolar change in alanine and BCAA concentration during both glucose infusion rates in both NTB and TB animals. The levels of aromatic amino acids and total amino acids were unchanged and the essential amino acid concentrations were decreased only at the higher glucose infusion rate in both NTB and TB groups. Basal amino acid metabolism appears similar in the NTB and TB animals, prior to the onset of anorexia and weight loss. During exogenous glucose infusion the reciprocal changes in the plasma alanine and BCAA concentrations support the concept of a glucose-alanine-BCAA cycle at the whole body level that appears to respond to a similar extent in NTB and TB animals.